Why was the HDSS set up?
The mission of the Institute of Tropical Medicine at Nagasaki University (also known as Nekken in abridged Japanese or NUITM in Kenya) is to overcome tropical diseases, particularly infectious diseases, and the various health problems associated with them, in cooperation with related institutions, to strive for excellence in the following areas:
i. Spear heading research in tropical medicine and international health.
ii. Global contribution through disease control and health promotion in the tropics by applying the fruits of the research.
iii. Cultivation of the researchers and specialists in the above fields [1] .
In order to attain this mission, a research project was launched in 2005 in collaboration with the ii. To document all births, deaths, in-migrations, out-migrations, socio-economic status, pregnancy outcomes and causes of death at given intervals.
iii. To investigate and evaluate interrelationships between health and socio-economic interventions and their impact on morbidity and mortality. iv.
To provide a platform for scientific studies in the prevention, management and control of parasitic, viral, bacterial, degenerative and lifestyle-related diseases.
v. To provide a platform for education and training and multidisciplinary research for health professionals, graduate students and researchers.
What does it cover now?
The project integrates different scientific and operational research projects which are aimed at solving problems not only in the HDSS site but also in areas where similar challenges prevail, especially with regard to the goals specified in the UN Millennium project [2] .
Intensive baseline data was collected during the first survey and thereafter most data collections have been done to update vital events (births, deaths, migrations, and pregnancies). Additionally, structured questionnaires are administered from time to time to get a better understanding of the health situation in the area. Examples of the type of health data collected are summarized in Table 1 . The HDSS also serves as a platform for other research projects which have been listed elsewhere [3] .
Where is the HDSS area?
The Mbita HDSS is located on the shores of Lake Victoria in Homa Bay County which is in Nyanza, one of the eight provinces in Kenya. It is a mostly rural area found between latitudes 0º 21' and 0º 32' South and longitudes 34º 04' and 34º 24'. It is about 400 km west of Nairobi, the capital city of Kenya and it covers 163.28Km 2 . The field station in Mbita is located in the International Centre for Insect Physiology and Ecology (ICIPE) research compound.
The population lives on subsistence farming, small scale businesses, fishing and keeping domestic animals. Two wet seasons usually occur annually from March to June and October to November, but the periods vary to some extent each year [4] .
The administrative locations covered in this system are Rusinga West, Rusinga East, Gembe West and Gembe East as well as 2 islands namely Takawiri and Kibuogi as shown in Figure Other demographic characteristics are presented elsewhere [3] . Table 1 . After successive rounds, collected data is checked and used for updating the database.
Figure 3: Flowchart of HDSS activities from 2006

What has been measured and how have the HDSS databases been constructed?
Data collection methods during the update surveys have been summarized elsewhere [3, 5] . This is then transferred to the Mbita station server once a week. This data is then immediately sent to the server in Nairobi via a server at Nagasaki University. PDA data files are transformed and stored in the SQL server (MySQL version 4.12) at the local office and the Nairobi office. Daily data transfer is automated by programs developed by our HDSS team. Some data collected by PDAs are recorded automatically by the programs; for example date and time, geographical location, when and where field interviewers worked. Such information is used to monitor and manage the work progress of the field interviewers. The database program has built-in control and validation features.
Once a death is recorded by a field interviewer, verbal autopsy data is also collected by trained field staff using detailed paper questionnaires in order to infer causes of death for deceased persons. Once field interviewers record a death, a grieving period of about one month is allowed then the verbal autopsy is carried out. This data is stored in a database and the cause of death is inferred by a clinical officer.
* FI -Field Interviewer Human waste disposal methods, type of toilets, hand washing utilities, soap and water usage.
Self-report
Bed net usage Presence of bed nets, net type, source of bed net Self-report
School attendance
Names of schools attended, type of school, school grades of children, reasons for non-attendance
Self-report
Dental Health Presence of dental problems, care of teeth, food types.
Key findings and publications
To combat malaria, the Kenya Ministry of Health and nongovernmental organizations (NGOs) distributed insecticide-treated nets (ITNs) to pregnant women and children under five years of age, either free of charge or at subsidized prices. However, residents of fishing villages started to use these bed nets for drying fish and fishing in Lake Victoria. Seven fishing villages along the lake were surveyed to estimate how widely bed nets were being used for fishing and drying fish.
When a sheet for drying fish was found, its material was categorized as papyrus, fishing net, bed net, or other. Bed nets were further categorized as long-lasting insecticidal bed net (LLIN) or non-long-lasting insecticidal bed net (NLLIN). The size of each sheet in square metres was measured using a tape measure with the permission of the owner. Bed nets accounted for 15.0 to 83.8% of the total sheet area among the beaches. In total, 283 bed nets were being used for drying fish while 72 of the 283 bed nets were also being used for fishing. Of these, 239 were
LLINs and 44 were NLLINs insecticidal bed nets. The most popular reasons were because the bed nets were inexpensive or free and because fish dried faster on the nets. The misuse of bed nets for drying fish and fishing was found to be considerable in the study area. Many villagers
were not yet fully convinced of the effectiveness of long-lasting insecticidal nets for malaria prevention [4] .
Mbita HDSS data has enabled the exploration of whether an individual's sleeping arrangements and house structure affect bed net use in villages along Lake Victoria. The study area included 100 houses chosen randomly from 3 villages within the HDSS. Net use at the household level was examined against several variables including bed availability, bed net availability, house size and number of rooms. It was found that bed net use by children between five and 15 years of age was lower than that among the other age groups. Net use was significantly associated with bed availability (p=0.018), number of rooms (p<0.001) and their interaction (bed availability × number of rooms (p<0.001)) [6] .
A study was carried out to evaluate the effects of Insecticide Treated Nets, specifically LLINs, and their distribution by government and non-governmental organizations, focusing in particular on the effects on children sleeping without bed nets who are supposed to be protected by the 
Figure4: Data from Nagasaki University Mbita HDSS in 13 Sub Locations in March-April 2012
Another study was carried out to evaluate the risk factors for neurological impairment (NI) among children within the HDSS area. Data collected between April 2009 and December 2010 consisted of two phases. In phase one, a Ten Question Questionnaire (TQQ) was administered to 6362 caregivers of children aged 6-9 years. The TQQ developed by the World Health Organisation (WHO) is a convenient questionnaire focusing on the child's functional abilities and is used to detect NI among children aged 2-9 years in community settings [24] . TQQ has been used widely to screen for childhood impairment in low-and middle-income counties and its validity has been reported [8] . In phase two, all 413 children who were TQQ positive (had at least one positive response on the TQQ in phase one) and a similar number of controls (n=420) which were randomly selected from children who were TQQ negative (had no positive response on the TQQ in phase one) were examined for physical and cognitive status. In addition, a structured questionnaire was also conducted with their caregivers. The prevalence for NI was estimated to be 29/1000. Among the types of impairments, cognitive impairment was found to be the most common (24/1000), followed by physical impairment (5/1000 
Future analysis plans?
Data on frequency of acute illness symptoms and health seeking behaviour of people living in the HDSS has been collected 6 times during different seasons from 2009 to 2012. The HDSS team is planning to intensively analyse this data for publication. It is hoped that this will facilitate the understanding of the prevalence of these acute illness symptoms and responses to them in order to change behaviour and improve health practices in the area.
HDSS data on school attendance have provided a platform for the initial stages of a five year study whose main objective is to improve health and sanitation of the community through a school health program in primary schools. The data and results obtained from this project will be an additional method for monitoring and evaluating the HDSS data. 
What are the main strengths and weaknesses?
The HDSS provides a platform from which researchers and students can conduct their research in order to provide useful scientific output on tropical infectious diseases and emerging/reemerging diseases. The HDSS is currently supporting 6 PhD students and 6 masters' students from universities in Kenya and Japan.
Another strength of the Mbita HDSS is the possibility of applying the methods in other areas. A major challenge has been the high expectations among participants that participation will be rewarded, for example by cash payments from the community which cannot be met by the limited funds available to the HDSS project. Lack of such rewards tends to lead to respondent fatigue. However efforts are being made to reduce this by partnering with other projects running within the HDSS to provide or improve certain services within the community.
Data sharing and collaboration
Results generated by the data collected are shared with the Mbita community residents and 
